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INtRoDUCtIoN
Sex-biased dispersal is an almost ubiquitous feature 
of the life histories of group-living mammals (Handley 
& Perrin 2007). Most primates resemble other mammals 
in showing male-biased dispersal, which is considered 
to be related to the fact that female reproductive success 
is limited primarily by nutritional constraints in mam-
mals where females bear the major burden of investment 
of their offspring, such as birth and nursing (Greenwood 
1980). On the other hand, societies of chimpanzees and 
bonobos show clear female-biased dispersal: females usu-
ally transfer between groups upon reaching sexual matu-
rity (Thompson 2013; Sakamaki et al. in press). Although 
inbreeding avoidance may be a plausible ultimate factor of 
sex-biased dispersal in mammals (Pusey 1980), it has not 
been well understood why females emigrate from natal 
groups in these species. Similarly, proximate factors for 
female transfer remain poorly understood due to the dif-
ficulty of successive observations of young females before 
and after their transfer. Therefore, more information is 
needed on the process of female transfer between groups. 
Bonobo societies maintain relatively less antagonistic 
relations between groups, and affiliative interactions are 
observed between members of different groups during 
encounters (Idani 1990; Furuichi 2011). Young females 
often migrate between groups during inter-group encoun-
ter not only once but also repeatedly (Sakamaki et al. in 
press). Association patterns of young females during the 
encounters should reflect their motivation to emigrate into 
another group or to remain in the current group. Here, 
we report observations of a young emigrant female dur-
ing an encounter between her current group and her natal 
group over four successive days. We show the association 
patterns and social interactions of the young female with 
members of both groups. 
MAtERIAlS & MEthoDS
Observations for this study were made at Wamba in 
the northern sector of the Luo Scientific Reserve in DR 
Congo (Furuichi et al. 1998). Studies at Wamba started 
in 1973, but were interrupted from 1996 to 2002 due to 
the civil war. Research was resumed in 2003, and one 
study group (E1) has been followed on a daily basis since. 
Researchers had also observed a western adjacent group 
(P) until 1996, and observation of this group resumed with 
intensive habituation on a daily basis in September 2010. 
This group was renamed ‘P-east’ (Pe) to differentiate it 
from another western group, ‘P-west’ (Pw). All animals 
in Pe group were identified by August 2011. The E1 group 
consisted of 36 animals and the Pe group consisted of 26 
animals in August 2014. 
A young female (Puffy) was first identified in the Pe 
group in November 2010 (Figure 1). From our observa-
Figure 1. Puffy in March 2015.
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tions, we assumed that an adult female (Pao) was her 
mother and a female infant (Pipi) was her younger sister. 
She was estimated to be 7 years old from her body size 
and the inter-birth interval with Pipi, whose age was 
estimated at 2 years (the inter-birth interval in bonobos 
is considered to be approximately 4.8 years; Furuichi et 
al. 1998). She emigrated from the Pe group to E1 group 
on October 12, 2013 during an encounter between the 
groups, and has remained with the E1 group ever since. 
The next encounter between the Pe and E1 groups oc-
curred on August 16, 2014, when Puffy met members of 
her natal group for the first time since her emigration.
On August 16, 2014, an inter-group encounter oc-
curred in the area that Pe group usually ranged. Puffy 
arrived at the area with E1 members. The groups were 
repeatedly within sight of each other, and when separated 
were usually within earshot until August 19. One of the 
authors (KT) recorded the behaviors of Puffy via focal 
animal sampling for approximately 3 hours per day dur-
ing these four days. KT also recorded the identities of 
animals that were observed within 5 m using scan sam-
pling at 5 minute intervals during focal animal observa-
tions. A total of 144 scan samples were recorded over four 
days, and we used data from 116 scan samples excluding 
28 scan samples when KT lost sight of Puffy from the 
analysis (25 samples on August 16, 31 samples on August 
17, 27 samples on August 18, 33 samples on August 19). 
Frequencies of social grooming with Puffy were deter-
mined from these scan data. We used the records of ani-
mals within 5 m of Puffy to compare the mean number of 
animals in all scans (called “per-scan number” hereafter) 
and the actual number of animals on each day (called 
“all-day number” hereafter) between the E1 group (27 
animals) and Pe group (23 animals), excluding infants (<4 
years old). The all-day number was calculated by count-
ing animals found in the proximity of Puffy at least once 
in a day.
RESUltS & DISCUSSIoN
Figure 2 compares the mean number of E1 animals 
and Pe animals found in Puffy’s proximity in 116 scans. 
In these scans, an average of 0.11 animals from the E1 
group and 0.29 animals from the Pe group were found 
within 1 m of Puffy, while 0.70 animals from the E1 
group and 0.53 animals from the Pe group were recorded 
within 5 m. A statistical test where we resampled one 
scan for 30 min to avoid auto-correlation did not show a 
significant difference in the per-scan number between the 
E1 and Pe members at either distance. Figure 3 compares 
the all-day number of animals found in the proximity of 
Puffy on each day between the E1 and Pe groups. There 
was no difference between the numbers of E1 and Pe 
members within 1 m of Puffy. However, while there were 
no specific animals among E1 members regularly found 
within 1 m, two members of the Pe group were very fre-
quently found within 1 m of Puffy (Marie, a young adult 
female: 24 times, 71% of all scan records of Pe animals 
in 1 m proximity; and Michio, a juvenile male: 6 times, 
18% of all scan records). Puffy exchanged social groom-
ing with these two animals more frequently (11 scans with 
Marie and 3 scans with Michio out of 16 scans with social 
grooming) than with E1 members. On the other hand, 24 
animals from the E1 group (89% of all E1 members) and 
11 animals from the Pe group (48% of all Pe members) 
were found within 5 m at least once in all scans (116 
scans). These results suggest that Puffy ranged more with 
E1 members than Pe members during the focal observa-
tion. Thus, Puffy appeared to associate with E1 members 
rather than Pe members for the four days of the study pe-
riod, while she had much more frequent grooming inter-
actions with specific animals of her natal group. 
Although both Pao and Puffy were observed on all 
Figure 2. Comparisons of per-scan number of animals found in Puffy’s proximity (in 116 scans) between the E1 and Pe 
groups. This figure shows how frequently E1 or Pe animals were observed within 1 m or 5 m of Puffy. Error bars show 
the standard deviation. We resampled one scan for 30 min (N = 24; 144 scans/6 scans) to avoid auto-correlation and 
performed a Wilcoxon signed rank test to examine the difference between the number of E1 animals and that of Pe 
animals within 1 and 5 m. There were no significant differences between the number of E1 and Pe members either within 
1 m (T = 31, N = 24, n.s.) or within 5 m (T = 70, N = 24, n.s.).
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four days, Pao was observed within 5 m of Puffy in only 
one of the 116 scans conducted. Puffy was observed in-
teract with Pao on the first day of the group encounter: 
NT observed that Puffy played with Pao and begged her 
for food during ad libitum observation. However, no so-
cial interactions between them were observed in focal 
observations. These results suggest that neither Puffy nor 
Pao paid particularly attention to one another during the 
observation. Puffy was frequently observed to associate 
with Pao before her emigration in 2013, although she rare-
ly groomed with her. Therefore, the relationship between 
Puffy and Pao appeared to have changed gradually before 
her emigration. 
This was the first observation of an emigrant female 
during an encounter with her natal group members at 
Wamba. Interestingly, Puffy seemed estranged from her 
mother and members of her natal group after 10 months 
of separation although she interacted with some young 
animals of her natal group. She may have already become 
the member of the E1 group in the 10 months. This ob-
servation suggests that Puffy has no motivation to return 
to her natal group although it cannot be asserted that the 
cause is a change of her group identity into the new group. 
Habituation of several other groups adjacent to E1 and Pe 
is currently proceeding at Wamba. We expect that the ac-
cumulation of similar observations will contribute to an 
increased understanding of how female bonobos decide 
on transfers between groups.
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Figure 3. Comparisons of the all-day number of animals found in Puffy’s proximity for each day of observation (N = 4 
days). This figure shows how many E1 or Pe animals were recorded within 1 m or 5 m of Puffy on each day. Error bars 
show the standard deviation. 
